The aim of this study was to examine publications on the topic of sustainability and to identify key areas of administration that are being studied with sustainability. The survey was conducted in the Web of Science database, searching to identify the main subject areas, authors, types of documents, titles of the sources, the year of the publications, institutions, funding agencies, countries and languages of these publications, as well as to discover the "hot topics" of administration when combined with the topic of sustainability. 
INTRODUCTION
Efforts to attend the needs of the growing population in an interconnected but unequal and human-dominated world are mining the essential life support system of the planet. The extraordinary complexity of challenges that lie ahead is suggested by the emerging interactions between global environmental changes and the profound ongoing changes in economical and social life (Kates et al., 2000) .
The combination of satisfaction of the basic human needs with the preservation of the life support system of the planet requires a global effort to stop the existing progress and make a transition towards sustainability. The significant response to this challenge to the scientific community began to emerge from a variety of regional and global programs of environmental research (United Nations Educational, Scientific and Cultural Organization -UNESCO, United Nations Conference on Environment and Development (UNCED), among others); through the (Kates, 1994; Funtowicz and O'Connor, 1999; Grubler, 2000; Moore III, 2000; O'Riordan, 2000) ; and the Friibergh Workshop on the Sustainability Science in 2000. Above all, a response began to emerge from science itself and the growing acknowledgement of several disciplines, a need for synthesis and integration -needs that are being reflected in many new efforts of multidisciplinary research and institutions (Global Change Newsletter, 1999; National Science Board, 2000) . According to Kate et al. (2000) these diverse scientific efforts to further the objectives of a transition to sustainability -satisfaction of human needs while preserving life support systems -are leading to the developing of a new scientific field of sustainability.
With the objective to analyze publications on the topic of sustainability on the Web of Science database, the article by Madruga and Silva (2008) searched the spatiotemporal location of these publications, as well as identifying "hot topics". In their findings, management/ administration was detected as one of the "hot topics" in the study of sustainability.
Guided by the emergence and importance of the studies related to sustainability proposed by Kate et al. (2000) and by the findings in the study of Madruga and Silva (2008) , the objective of this study was to deepen knowledge about publications in the area of sustainability in the period of 2000 to 2010, as well as to identify which topics of administration are considered "hot topics" when studied together with sustainability. For this purpose, data collection was performed on the Web of Science database.
The article is structured in six sections: Introduction; Review on the study of sustainability where the objective was to identify the evolution of its concept and some studies in administration; research methods; results; conclusion and references.
THE STUDY OF SUSTAINABILITY
The most widespread definition of sustainability is that of the Brundtland Commission (World Commission on Environment and Development, 1987) which considers that sustainable development must meet the needs of the existing generation without compromising the needs of future generations. This definition clarifies one of the basic principles of sustainability -long-term vision -as the interests of future generations must be analyzed. For better understanding of the concept of sustainability, Table 1 shows the main events in the evolution of the concept of sustainability.
Since its initial conception in the Brundtland Report, the definition of sustainability has been criticized because it presents ambiguity and gaps (Chaharbaghi and Willis, 1999; Hauschild et al., 1999) . According to Gonçalves-Dias et al. (2007) , sustainability covers a range of concepts and practices that include: ensure perpetual human survival (Farrell, 1995; Ehrenfeld, 2001) ; protect threatened ecosystems (Farrell, 1995; Mosovsky et al., 2000; Howarth and Hadfield, 2003) ; recognize human dependence on the ecosystems (Farrell, 1995; Ehrenfeld, 2001) ; guarantee all people access to meet their needs and enjoy freedom to develop their potential (Farrell, 1995; Ehrenfeld, 2001; Howarth and Hadfield, 2003) ; allocate resources equally among people, including future generations (Mosovsky et al., 2000; Ehrenfeld, 2001) ; and involve all individuals and institutions in order to achieve sustainability (Ehrenfeld, 2001) .
The broad concept of sustainability eventually extended its borders and met other academic traditions, be it in the area of social politics, cultural studies and also in the field of administration. Administration as a science has been resizing and adjusting to the constant needs arising from contexts and era that marked its trajectory in the world, that is, these era were always marked by relevant administrative activities in their distinct periods.
The term sustainability is increasingly present in academic studies related to administration (Costanza et al., 1991; Gladwin et al., 1995; Hawken, 1993; Schmidheiny, 1992 ; World Commission on Environment and Development, 1987) and in the practice of the business environment. Sharma et al. (2010) verified some topics of administration that study and use sustainability in their business practices. The authors discuss the study of marketing and sustainable environment emphasizing the understanding of the environmental conscience of the consumer, making reference to authors who do research on the topic (Antil, 1984; Kinnear et al., 1974) . There is also discussion on the waste and indicators in production, production process and supply chain with the support of the studies by Guide and Van Wassenhove (2001) , Guide et al. (2003) , and among others.
In accordance with the study of Madruga and Silva (2008) which used the h-b index created by Banks (2006) while researching the topic of sustainability, one of the areas which showed strong correlation with the topic of sustainability was administration / management, presenting a positive correlation of 0.992 and m-index of the combination of sustainability and management of 2.625. Their research also revealed the multidisciplinary nature of sustainability, as its concept encompasses other issues (environmental, social, etc.) . The findings of Madruga and Silva (2008) encouraged the research of sustainability with the topics of administration.
METHOD
This article was developed from a bibliometric research perspective Evaluation of proposals for the implementation of the conclusions of the Rio 92 event, that is, how to put into practice the concept of sustainability on the planet.
with the objective of increasing awareness in the study area related to sustainability and determining which topics studied in administration together with sustainability are being further researched and which are most relevant. According to Fonseca (1986) , bibliometry is a quantitative and statistical technique for measuring the rates of production and the dissemination of scientific knowledge. For Araújo (2006) the most important area of bibliometry is citation analysis which contributes to the development of science, provides the necessary recognition of a scientist by his colleagues, establishes property rights and priority of the scientific contribution of an author, are important information sources and helps judge the habits of information and show literature which is essential to the work of scientists (Foresti, 1989) . Data analysis was supported by qualitative and quantitative research approaches. In qualitative terms, the issues addressed in the researched publications were analyzed. As regards content, key words and topic relevance were analyzed. As for the quantitative data the following variables were investigated: total number of publications, authors, subject areas, types of documents, title of sources, year of publications, institutions, funding agencies, languages, countries and analysis of the number of times each publication was cited through the h-b index and the m index.
In accordance to Hirsch (2005) quantification of the impact and relevance of individual scientific research is often required for evaluating researchers and comparing purposes. From this principle Hirsch presented the h-index in his research called "An index to quantify an individual's scientific research output". Afterwards, Banks (2006) contributed with the h-b index, an extension of the h-index. This index, in turn, is obtained through the number of citations of a topic or combination in a given period listed in descending order of citations. This is found in publications that have obtained a number of citations equal to or greater than their ranking position. Banks (2006) also explains the calculation of the m-index, which is obtained by dividing h-b index by the period of years that one wishes to obtain information (n). The following considerations made by Banks (2006) were used to analyze the h-b and m-indexes: -When 0 <m ≤ 0.5, the topic/combination may be of interest for researchers in a specific research field, where the field encompasses a small community; -When 0.5 < m ≤ 2, the topic/combination is likely to be a "hot topic" as a research area, where the field is too large or the topic/combination presents very interesting characteristics; and -When m ≥ 2, it is a unique topic/combination where the consequences have a greater scope than its own research area. It is probably a topic/combination with application effects or unique characteristics.
Steps for the collection of data
The collection of data used in this research was done through the Web of Science database of the ISI Citation Index which was first published inprint in 1963 with citation data beginning from 1961 (Garfield, 1963) . According to Bar-Ilan (2010) As shown in Figure 1 , the research was divided into 4 steps. Firstly the term sustainability was typed as a topic in the search field for the period of 2000 to 2010 (10.5 years). Thus the following information arose: total number of publications, subject areas, types of documents, authors, title of sources, institutions, funding agencies, the year of publication, languages and countries. With the result of this first search, it was also possible to investigate the main articles related to the area of administration and thus list along with the literature studied, 20 subjects to be combined with the term sustainability.
In the second step, there was a second search in the system, combining each of the topics related to the area of administration with the term sustainability in the same period of time of the first search (2000-2010). Afterwards, there was a classification of the publications and identification of the "hot topics". Lastly, an analysis was made on the ratio of the number of publications per author and the number of times the author was cited in order to ascertain whether the quantity published by the author is directly related to the relevance of its scientific output. For this reason, for each combination considered a "hot topic", the 10 most published authors and the 10 most cited publications were selected. According to Hirsch (2005) the total number of articles published measures the productivity of the author, but it does not measure the importance and/or impact of their publications. The impact of the publications is measured by the number of citations that each publication obtains being measured using the h-index.
ANALYSIS AND DISCUSSION
The study of sustainability in the last decade At first, the term sustainability was searched in Web of Science. As a result, 18,535 publications were found, which were divided in this study in: subject areas, authors, types of documents, title of the sources, the year of publications, institutions, funding agencies, languages and countries.
In relation to the subject areas which cover the study of sustainability, the top twenty were found to have obtained the highest number of publications as shown in Table 2 . Analyzing the results and theoretical reference discussed earlier, multidisciplinarity is evident in the study concerning sustainability. Fields of study related to ecology, engineering, agronomy, economics, management, geography, etc. also arise. The phenomenon of multidisciplinarity can be supported by the comprehension of the concept of sustainability, which according to Sachs (1993) Among the 18,535 publications found, 13,495 (almost 73% of the total) are articles, 2,152 are annals, 1,114 are reviews, 868 are editorial material and 480 are book reviews. As for the title of the sources there was a great diversification of the study fields, such as: ecology, management, agriculture, technology, among others. The 20 sources that most published in the period investigated released 73 to 422 publications: Ecological Economics (428), Journal of Cleaner Production (306), Forest Ecology and Management (186) Observing the historical timeline of publications involving the term sustainability (Figure 2 ), there was a gradual increase in the last decade, intensifying in the last 5 years. The evolution of research in this area may be justified by greater awareness of society in face of social-environmental issues which are gaining increasing prominence in various media (Dias, 2008) .
The following 20 institutions with the most publications related to the topic of sustainability were found: 11 North American institutions totaling 1,173 publicationsUniversity of Washington (130) In relation to the funding agencies that cover sustainability, the top 10 with the highest number of publications were: National Natural Science Foundation of China (57) Regarding the number of publications by country ( Figure 3 ) the United States leads the ranking of most published with 5,251, followed by England (2,091), Australia (1,533), Canada (1,369), Germany (975), The Netherlands (837), China (692), France (620), Italy (520), Brazil (519), India (488), Sweden (454), Switzerland (426), Japan (373), Scotland (366), South Africa (345), New Zealand (297), Austria (237) and Belgium (235). From the findings it may be inferred that these are the countries in which the institutions publish more and invest more in research in the field of sustainability.
According to the list of the countries that have the most published work on the topic of sustainability (United States, England, Australia and Canada), the English language stands out among other languages with 17,666 publications, nearly 96% of the total. Following is the German language with 270 publications, Spanish with 177, Portuguese with 163 and French with 81 publications.
The study of sustainability in administration
At this stage of the research, publications on sustainability related to distinct areas in the study of Table 3 shows the ranks of the 20 topics according to the number of publications: Subsequently, a combination of each topic listed earlier with sustainability was done. The total number of publications for each combination was also calculated (topic related to administration × sustainability), the hindex and the m-index (Table 4) . The results were listed according to the total number of publications of each combination, although it is important to observe that some topics that individually have a significant number of publications (Communication, Financial Market and Brand) , when researched with the topic of sustainability, the number of publications becomes less significant compared to other combinations. It may also be noticed that some topics have a lower number of individual publications (Stakeholders, Performance Indicators and Certifications), and when researched with the topic of sustainability, it becomes more significant compared to other combinations. With the calculation of the h-index and the m-index it is possible to measure the performance of the topics/ combinations investigated based on their number of citations (Kelly and Jennions, 2006) . Based on considerations of Banks (2006) on the h-b and mindexes, it is possible to classify as "hot topics" combinations of sustainability with: management (6.29); production process (3.14); consumption (2.95); innovation (2.38); public management (2.38); business (2.29); stakeholders (2.19) and communication (2.00). The other combinations by presenting m> 0.5 may be considered as emerging "hot topics" as research areas.
Based on research conducted in the Web of Science database, the top 10 authors with the most publications were selected for the combinations considered "hot topics" (management, production process, consumption, innovation, public management, business, stakeholders and communication). It was also investigated among these researchers, those who appear as authors of the 10 most cited publications for each combination (Table  5) . Table 5 clearly elaborates the ratio of the number of publications per authors with the number of times each author (publication) was cited. Based on Table 5 , it is possible to observe that the number of publications is not related to the efficiency of the author (number of times it was cited). Only authors such as Folke C. 
FINAL CONSIDERATIONS
According to Madruga and Silva (2008) , the findings of this study demonstrated the multidisciplinary nature of sustainability. The research also showed that in the last decade (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) the study of sustainability is increasing year after year. This increased interest in studying the sustainability theme is parallel to the growth of environmental concern of organizations and society.
The information obtained in the Web of Science database indicated that almost 73% of the publications are in article format (papers), among the authors with the Table 5 . Ratio of authors with the most publications and the most cited publications.
Topics
Authors with the most publications Most cited publications Management Berkes, F. (16) 1 highest number of publications there is no author that has an outstanding quantity of publications, the institution with the highest number of publications is the University Of British Columbia in Canada. However, among the 20 institutions that have published the most about this subject, most institutions (11) and also the most signifycant in terms of total number of publications are North American totaling 1,173. As the number of institutions and the number of publications have demonstrated the bulk of publications are concentrated in the United States totaling 5,251. Also corroborating with the previous information, the English language is predominant as 96% of the publications are written in this language. Among the sources of the publications, the highlight was the Journal of Ecological Economics with 428 publications and the subject area that had the highest number of publications is environmental sciences. It is not surprising that the concentration of the work about this theme is in the United States because is in this country that are the principal investigators of this subject. As "hot topics", it was noticed that Management, Consumption, Production Process, Business, Stakeholders, Public Management and Communication were more relevant with the study of sustainability. It was also ascertained that the authors who have the highest number of publications are not necessarily the most relevant to academic knowledge in terms of number of times they were cited in other papers. These subjects with sustainability theme are increasingly evident in empirical studies, both investigating the buying behavior of consumers, as exploring environmental practices in the company's business.
It is suggested for future research the use of other topics of administration which may be considered "hot topics" with the study of sustainability as this article was limited to the choice of subjects as perceived by researchers and a brief bibliographic review on the subject. Another suggestion is regarding the period of years investigated, which may cover a longer time period than the one in this study. Lastly, according to Madruga and Silva (2008) , this research can be done using other database in order to complement, compare or substitute the results found in this study.
